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Enouighl e-idence (3) hals accumiulated to show
that ethylene is a, fruit ripening hormiionie. Ethylene
evolution in fruit tissues accompaniies processes of
maturation alnd aging. Althouglh ork on the meta-
bolic changes caused by artificial closes of ethylene
has appeared (2, 4, 7), the real nature of ethylene
reactions and its relation to metabolites in inducing
frulit ripening are still not clearly understood. \Vith
tlle mtlltituide of changes that occur in ripening fruit,
no one change has been shownl to be initiated directly
byv ethyvlene.

In mangoes not nmuclh is know-ni about the exact
role of ethylene action. Mangoes. which \-ere
thouglht to be nonclimacteric (1). hav e been found
to have a normiial patter-ni of ethylene evolution which
coincides witlh their respiratory peak (2). \Ve have
ob)served that Alfanso mangoes do produce ethylene
(6) nsing gas chromatographic nmethod (5)). To-
gether with the ethvlene evolution and respiratory
climacteric in mangoes, the catalase and peroxidase
activities were found to increase considerably, due
to the disappearance of a heat-labile anid nondialyzable
inhibitor of these enzymnies. Using mango slices
furtlher investigations were carried out to study the
effect of ethylene on these enz-me activities and also
on their endogenous inhibitor.

Alfanso mlanigoes (Alan gifer-a inidica) w-ere used
in these investigations. The mangoes used in the
experiments were surface sterilized, and then cut
into uniform slices.

Slices of unripe (preclimacteric) tissue (2 g fr
wt) Nwere placed in 5 liter containers. Ethylene
mlixtures of 10 ppm and 50 ppm were introduced into
these chambers usin.g the :evacuationi method (9).
The chambers were washed and rinsed witlh alcohol
before use. A beaker containing solid NaOH was
kept in the center of the container to absorb CO.
evolved. Unripe tissue slices incubated in a similar
container in the absence of ethylene served as con-
trols. The containers were sealed and incubated at
25°. At various time intervals (1/7 hr, 24 lhr, 45 lhr,
and /70 hr) the slices were removed for analysis.
Containers were unsealed at these times and exposed
to air for 1 or 2 hr, and thein once again the required
amount of ethylene was introduiced.

The treated slices and their controls wvere, after
remloval, cooled to 00 and immediately extracted for
the determination of enzyme activities and the in-
hibitor concentration.

Methods employed for the preparation of cell free
extracts, estimation of catalase and peroxidase activi-
ties and their inhibitor, wvere essentially those re-
ported earlier (6).

One unit of catalase is that amiount of the enzyme
which deconmposes 1 micromole of H2O., per hr at
O0 and 1 uInit of peroxidase is that amount of the
enzyme which decomposes 1 micromlole of H.,O., per
mIn at 250.

Inhlibitor was estimated by adding graded anmounts
of treated andl nontreated tissue extracts to the ripe
enzvnme extract and after a preincubation of 15 mni,
the residual activity of the particular enzyme was
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FIG. 1. Time-course changes in effects of ethylene
on catalase activity in Alfanso mango slices incubated
at 250 for 70 hr. 0 = Controls; A = 10 ppm ethy-
lene; and 0 550 ppimi ethylene.
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FIG. 2. Time-course changes in effects of ethylene on

peroxidase activity in Alfanso mango slices incubated
at 250 for 70 hr. 0 = Controls; A = 10 ppm ethy-
lene; and 0 = 50 ppm ethylene.

estimated. One unit of the inhibitor is that amount
of the unripe extract which blocks the activity of
1 unit of catalase or peroxidase, as described above.

The effects of various concentrations of ethylene
on the catalase anid peroxidase activities in the slices
incubated over a wide range of time at 250 are shown
in figures 1 and 2. Ethylene stimulates catalase and
peroxidase activities 4 and 3 folds respectively over

control slices. Ethylene stimulation reaches a maxi-
mum level at 45 hr. From the results it is evident
that at 0 hr the preclimacteric mango slices have no

detectable catalase activity but appreciable peroxidase
activity.

Burg and Burg (2) have earlier suggested that
approximately 0.05 ppm ethylene present in a mango
at the time of preclimacteric minimum is sufficient
to influence metabolic activity in the fruit. More-
over, in apple tissue slices, the evolution of ethylene
has been found to increase by increasing the suirface
area by cutting the tissue in smaller slices (8). In
our experiments, in the untreated preclilmacteric
mango slices also there is low but significant increase
in the activities of the enzymes, catalase and peroxi-
dase, along with a slight decrease in the activity of
the inhibitor of these enzymes, suggesting that eth-
ylene produced in these slices gives rise to these
changes. These results indicate clearly that ethylene

promotes the activities of these oxidative enzymes,
catalase and peroxidase in the slices prepared from
preclimacteric mangoes. Coincident with the ethyl-
ene stimulation of enzyme activities is the disappear-
ance of the inhibitor of these enzymes, from the
treated slices. This effect of ethylene is shown in
figure 3 and table I. After 45 hr exposure to ethyl-
ene the inhibitor of catalase and peroxidase is unde-
tectable in treated mango slices. Preliminary results
indicate the similar effect of ethylene on the enzyme
amylase.

Table I. Disappearance of the Peroxidase Inhibitor in
Unripe Man-go Slices on Exposuire to Ethylene

Specific activity of inhibitor
Ethylene 0 hr 17th hr 24th hr 45th hr 70th hr

ppmtJ utnits per m1g protein
0 0.500 0.200 0.138 0.138 0.160
10 0.500 0.170 0.022 0.015 0.000
50 0.500 0.190 0.002 0.000 0.000

The present and our earlier data (6) indicate that
before the onset of the climacteric in mangoes ethyl-
ene, synthesized by the fruit, stimulates respiratory
enzymes catalase and peroxidase and inactivates the
inhibitor(s) of these enzymes. All this together and
possibly other factors vigorously initiate part of the
metabolic system eventually resulting in the ripening
of the fruit.
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FIG. 3. Effect of ethylene on disappearance of cata-

lase inhibitor from Alfanso mango slices incubated at
250 for 70 hr. 0 = Controls; A = 10 ppm ethylene;
and 0 = 50 ppm ethylene.
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